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(57) Abstract: A pigment dispersion usable as a pigment ink for ink-jet printers which has excellent storage stability and can ensure 
stable printing in ink-jet printers having a thinned nozzle and a head operating at a high frequency so as to attain high image quality 
and a high printing speed; and a process for producing the pigment dispersion. The process comprises a surface treatment step 
in which a sclf-dispcrsiblc pigment is prepared by introducing at least one kind of hydrophilic groups for imparting dispersibility 
onto the surface of a pigment directly and/or through polyvalent groups and a dispersion step in which the self-dispersible pigment 
obtained in the surface treatment step is dispersed in an aqueous medium, and is characterized in that the dispersion step comprises 
subjecting a mixture of the self-dispersible pigment, a wetting agent, and water to a dispersing treatment. 
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25 



lEi^^fc, 5 ^7tf i^y^U Ttfuyj^awifli-f 



(3 



i~i4, tbis^j i ~ 4 bntz.mn&wtWi<Dwm&(%:w i & 
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Sl^SSfltlC B V P - A 3 ) -Cll^ Lfc„ 

#H»>U x«tt*'0!l"T?#fc, I^MWSI^ o . oo i~o. oi 



SSJE L S - 8 0 0)T?i|iJ^bfCo 

io Hife^ i 

( 1 ) SSMIS^O^S : 77 — its l/zfj y ? 

Jj—TS-yzf^-y? (=^4k^%tM Tma— iooj ) 20^^*7^25 

15 If— X3fE^^ 7 0 %K.U?[Hl!j£#C 5 0 0 0 r p m<D^=#T-e 1 ^^S^tJc ^ 
i&^Lfc»f^— * hi^i^-a-IS^^^l^— 9— I^L, 3 OmmHg 

£*TJJii*Eu*^bv 1 2 ot^ni&LT, %kfti£*&-§inzfr%- : &-e%&fdtfm 
20 its^tx-, ^;i^7^yi (so 2 -) sxtt^^*yBI (so,-) g^ofiS 

(2) fl»|sHHfe*e©fEK 

25 njfiwi (1) T?#fe*tfc*®«ya*— 1 sm^mmmt ttt 

— *teJB ; tT— *3zmm= 6 0%; / XH= 1 . 7 mm) LTM^CD 

Wtfe^S #10 0 nmtCft3*^MfcLT«JSE##^tttt# 

30 S^lALfc»l^-^V77 C^ffiSSTJ ; 3 3mN/m) 
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(3) >f MBfikffi-f V^OWia 

^s^a^— .^y^s'^ifi' 6. 0% 

■t-7^;-/V4 8 5 0. 6% 

10 ^xf l/y^U n-^y-n-^Vx-f ;> 10. 0% 

^y-fey^ 15.0% 
e;x^/-/v7 5y o. 8% 

(4) #>r^-^©^s 

(3) T?ML;fc>f ^Sr&MBtflWU jS'£fWW>«iBlUt (c- 

20 MWL 1 0 0 0 0 U it'h^}^ 250 0GX60^i: Ufc 0 #fc*Lfe 

1$ 1 0 m g 7 7 ^ ^ SilSt'Ml Ifcf , 0. 2 %ffiI*2M&JSK:KJfc 

gfcWC, 40r^? n-^ t>^77ft ionPac. AS12A 

; H*^t^^7ttDX- 5 0 0) T^ib^ £ £ 5 V Si, C a, Mg, 
F e N C r „ N i <?M ^Vifctttb-^ftJIMK:, 5 0 p p m, 32ppm, 20p 

25 p 4 5 p p m. 3 3 p p m N 1 5 p p m^fe <9 Vvf t^t> 1 0 0 p p m£i~FT? 
feo fc 0 ty©^ifill 2 0 0 p p m-Cfe !9 6 0 0 p p mKTT'fcc 

(5) m&&8t 

30 iM7°y EM- 9 0 0 Clr^ Ut, 4"ttfI*S^LTifn>7^-P ( 
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# 

(e) >r ^ 

5U£#J 2 

( 1 ) SE^SM^^fE^ : C. I . If ^ V h^W— 15:3 

•? $vl*sT~^-7;\>— (C. I. W**y"7fl<>—\ 5 : 3) 1 5$BSr^r/ 
!Jy45 OflJfciB^L, 7 "( 33 — * — ^ 5 01 (T^^—^+^Vth 

§g) TtT— X3flEJ9tap7 0 %&t^H]3fcfC 5 0 0 0 r p rn^ffTT* 2 H#raS&£f& 

3 OmmHgEATfcfcfcBSLfcaSbl 2 CCIciPJttU S&rtte^ftSTjca-SrT* 
<5fc:»"teSbfc:8L 1 6 O'Clcia&fliflfciL-fc. tSfeVN-e N ^/V/^ V{bt°]J vV$£#: 

^TK^i-^^x «SU1-3£ fcT?. (so 2 ") 
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(2) m^im<o*m 

(£flfc*E3ilS) 

»J2 (1) T#f>^fetffiM7^ n V7 = ^/W fttf- 1 O^Mp^lJ 

If — :*<£/B ; X^5JR^= 6 0%;;* t=V T^= 1 . 7 mm) LTlfi 
S^^AUfc^ffi^S^^ni/T-VM^f^-tii:^ (^®5S^J ; 3 2mN/m) £ 

( 3 ) v 5 ^ s> MB^B-f ^ ©II 

hwj 2 ( 2 ) -e# ^xfc^® ^ n v7 =■ is^jv— mwxiwm. 5 0 n \Z 



15 



20 



25 



ij 2 <D-T 



If— y — ;V4 6 5 . 



5. 0% 
1 . 0% 
5. 0% 
1 5 , 0 % 
1 . 5 % 



30 



(4) ^fi 

*WJ2 (3) -CWSELfcW S^&d&H*#9 fflU HJfe^Jl (4) ffflftfcEl 
O^felC «fc ^ILfci Si, Ca,Mg y Fe, Cr, NiC^t 

V'Stt-^tt^tulilS^N 65ppm, 15ppm, 20ppm, 2 5ppm, 18 
p p nu 1 6 p p mtfo!) s V^Tfrbfc 1 0 0 p p m£lT"Cfcc>fc„ ^^ffi^M-l' ^~ 
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l/<D%tAtefo 1 6 0 p pmtfe!)-6 0 0 p pm£tK'feofco 

(5) EPWifc 

^2 (3) "I?pSLfc^^^SrMbT«0iJl (5) |B«tIW|#^j£ 

(6) -r^^w^#^^t4^ 

III (5) fB*ira«0^fe^J:9'f ^^©»#^ttW»SrfTofc 0 

hjs^i 3 

^v-f mcz—i i o) 20.^^-; yyso oinstss-g-u ^f^T* -y?^$ 

(2) ^fSSK©f^JR (^t&llt) 

3 ( i ) -e# bti-Jt&fBtikmj y^yKy/w^p — » 4 0 ftics 

P#J£ Ltt- 7^/- /V4 8 5 (air— ^^^tfJSD 2g|5^-^— 7^/ — 
30 A>\ 0 4 (^T— -?v#{r yttfil) 0. 5^^^^^^^ =» — /i^ / - n - 
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7K5 4. 5M0i^yhv'3:^- (^/Vn^T^Xftffl ; tT-X^* 
= 60%;^ t=V 7g= 1 . 7 mm) SrlsSJl LTljift© 3 ?*^^ (~#^^ 
g) a* 9 0 n mldfc 5 * "C^ffe UT^^W^MEtt^KSr^A Lfc&ffiJ&SUf 
y^yKP > W^n — mWtiWfc ; 3 0mN/m) ?r#fc 0 £-ffcH# 

p H i r**& i H#r H i -e o fc 0 

(3) ^y^i?x«yHBW^©l 

(2) -e#fc^fcS®^a-r y-fyKU/yiMM2 okp^l 

^ffi^Jta^r y^yFy y ^yMffl 8. o% 

t-7^y-/V4 8 5 0. 4% 

t-7^y-;n0 4 o. 1% 

i/m^- /v^E-y — n — ^^-/^^— 1.0% 

yy-tyi/ 15.0% 

y ^°pt^/— /vt 5 ^ 0. 6% 

(4) ^-f;*-^©^* 
»!|3 (3) Xp^Lfc-T V^Srj&M^ttJU &R60i| 1 (4) IBtfiR 

Vi^^tt^tblll^^ 35ppm t 2 0 p p nu 50ppm, 92ppm > 75 
ppm, 4 0 p p m-C&><9 . V^T frb& 1 0 0 p p m&,TXh-oti 0 & 
Z/<D%km5.%h 3 3 0 p p mtJb 0 6.0 0 p p mUi,T"Cfcofc 0 

(5) %i^m<m 

■mm 3 ( 3 ) -eii b^>r u-c^e«60u i ( 5 ) ib*££ rnm^m 
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(6) 4 <D&#gf£m&,®. 

10 L-CHJ60U (5) R<tt^«©^fe^J:0^^^O^S3ettSs«ftSrffofc." 
( l ) ^®*&JffiaeR-©flaR : c. I . f y'M/yKi2 2 

15 ^^vV^^ JJ Rl^flR** (C. I. WyM/j'Kl 2 2) 2 0§PSr^ry 

®J) ~C If— 7 0 %^Lt^lEl^^[ 5 0 0 0 r p mO^ftT-C 2 B#BOS*fc#ffc 
3 0mmHgKTI^JEU^P,, i 2 0 °C ft fc^^th 

[Ugfe^LT^bTR^l-^r. ilitsrt^ ^7^i (so 2 ~) ^xfi 

^/M^Ife (SO a -) 3B^w«|S^#^»ttft«Sr03(sR6BolJ:iaSS#Abfc 

25 (2) (^»^QfSXS) 

4 ( i ) ^> ttfc^M^a v 5 ^ ^/^^r * y k i5su i^sfi^j 

LTTir^y— A-EH (Jl my T << *y*r 5: #M±M) 3gp % St/f'Jxf 
30 X3t^$= 6 0%;^ tV 7S= 1 . 7 mm) LTMM;©¥i^^ 
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(-?fc*fc-?-4£) 2*1 0 0 nmi:/j:5t^Lt«^t^ittM^*AL 
tcmffitomi?* Jsi'*?-? V Y^MWxilkWl (St®5i;ft; 3 0mN/m) £r#fc Q 

5 (2) ^bfrfc^^Si^^vi^^ y K^M£f#ft$j3 oS&fc 

W |2i J; 5 ^Ifi 4 <D-r <gr#fc„ 

10 MMa^^^^t^y 4. 5% 

Tir^y— 1. 2% 

}- U i/y a-;^ 7 - n - /f /H-r/> 6. 0% 

^yt!)y 15.0% 
zfus^y—sUT^-y o. 6% 

15 >f ^v^S&tK 3* 

20 (4) ^S-^^-vo^S: 

"m&MA (3) -eWfiEbfc>T^^Srj^M«t!!)WU. *S£#!ll (4) WMhn 

«©:£8slCJ:t>j£*L;fc:££.^ Si, Ca.Mg, Fe s Cr, Ni^t 
Vifa^tb-^ft^JllIi^s 95ppm, 75ppm, 50ppm, 53ppm, 43 
p p 2 3 p p m-VfoV „ Wftufc 1 0 0 p p mJ^T"Cfeofc 0 #tiff&JR>f 
25 y®Mtil5l 3 5 0 p p mT'fe !? 6 0 0 p p m^TX*fcofc 0 

(5) Eim*^ 

M01J4 (3) -epSbfc-f y^Mlt»Jl (5) |E«i:l^#©^^ 

30 i:S&^fP»-Cfcofc„ ^fciWft^ttifttett&itJ-efcofc,, 
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^fci:^^, Ri^ft-^-^y ^Kusftrrs ^r^^^^m^l, -r>-^ 

5 (6) >fZs?o>&&&l£&&38L 
10 ^WJ5. 

(1) mmtummn&ftMi c. i. wyM^tf?H9 

15 U 3 OmmHgTOMff t^?, 1 2 0 °C U ^ft^-a :i;*L5zk£' ; £• 
^# 5f£tt®i:bfc@L i 6 oTcfc?aft*!i»ufco &v^-e N *^*v<fbt°y 

fc^^TK^ica^ ^/i^^^^m (so 2 -) mxtexfrfcy 

m (so 3 -) K«©«K»#^^1!fct£f+#S*0^*ffiK:B:gS*AUfc*15*aa 

(2) «is^»ift©fm 

5 ( l ) ]J KvjgJft 1 0 gp}3LMP$!l t LTt 

25 ipfaMb tT7 P P^Vwl'7^ >'2§P S :7 ^ / 2 0 <^#?tb£lj 

tf— -X^JB ; tT— X^gJX^= 6 0 % ; * 1 . 7 mm) LT 

ft^S^IALfciW^t^ y K^»tS ; 3 lmN/m) 

30 £#7fc 0 ^•tRNFlBItt*& 
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( 3 ) i/# z?^ v bmmmj <omu 

mmm 5 c 2 ) t> tit^m^m^-r ? v k ^mn^-nm 2 0 as u x , 

ij— 7 ^ ./ — ^ 4 2 0 (^r— 7°^^^^^) 0. 1, 

5 -fey^iogp, hy^i^^y /vsSk ^r^-^^7k6 0. 2§ptr^b 
SIM^t^ !1 FvW 2. 0% 

>4 2 0 '1.0% 

10 1, 2 — '^e-iJ-S'S*;*-— A* 2. 4% 

2 — t°T3 y 1.0% 

i^y-fe: y >- io.o% 

MJx^i^y7!l3-;v 5. o% 

15 7»n/V^7^y O. 4% 

20 (4) #^^->-<5D^a 

lis o) -efi^Lfc-r^^^^s^'pttsL, ^m#iji (4) mmtm 

(Djj&K&ymALfctZZ, Si. Ca s Mg, F e> Cr, N i <D^i 3r 
^Mte^th^flMl^ 6 5 p p lSppm, 43ppm, 25ppm, 18 
p pm. 1 6 p pm^fe^ Wffrfc 1 0 0 p p mUAT"efcofc 0 
25 VO&ldlteiiS) 1 9 0 p p mT*£> 9 6 0 0 p p m£*TT*feo fc 0 
(5) J»t*ifc 

«#!|5 (3) -ePSLfc-r>-^^^UT^»Jl (5) 
30 tefti^mm-Cfo^f'o ^fcRlTO^O^tt^^^S^fcofe,, 
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$rffofctr6 N RJ*«^Sr^y ^&£i£ff^5 ^I^M^BSf^U 
(6) >f V* ©fitfipgfJ&fflW* 

10 HJSfll 6 

(1) c. I. fjJO* ^^fain — l 2 8 

i&g^ryV^p — (c. I. WyhuyKi 2 8) 2 0^/!)y 

If — X3fE*^ 7 0 o/o&^lElilE^ 5 0 O 0 r p m©*#T"C 2 B#F^^^[ 
15 SE*fc#ffc**T Lfc#*sk<— h i:»?W©?&a-ttSrai^^v— fc#U 3 0m 

i 6 0*ClJiaAft!HiPbyt. ?fcv<»T\ KJ&fllfc Ltwyjbifij 

20 vg* (so 3 -) mm<Dffi.M^ftWt&w^&%MnmmfcU&^A'Lfr%tm®i 

(2) (^nt^axm) 

25 A^E- / - n - 7"f/^-f/V 1 0 •t'^ll £ LTtK^-T- MJ !7 ^ 0 . 5 

3fcJg^= 6 0%; TS= 1 . 7 mm) Sr^ffi LTlftO¥^^t (— & 

ttFS) ^11 0 nmic^s^r^ticLr^-^^mw^S^^ALfc*® 

^S^TyV^-P-M^m^ (St® 3173 ; 3 9mN/m) &»fc 0 £WFN3 
30 t*jfi 3 Bf Rfl 1? £> o fco 
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(3) >fy^^iyhgBftffi>ry^©i» 

*Si«Hli^7^ acta— #J|S|. 3. 0% 

7tf/-;VEO 0. 0 6% 

io rtf;-MH o. 5% 

t^^i^^y /i^/ — n— y^vi^— tv*-' 6. 0% 

j^y-fcy:/ 5. 0% 

9 s - h 7^=3- vis try =3— ;v io.. o% 

jdcfiMb?- MJ * a 0.5% 

15 b ijx;?; — yVT 5 V 0. 9% 

20 tPo ) 

(4) #^tV©^l 

m<Vjofe\Z-& v )l£WL\,tz.b^?>, Si s Ca, Mg, Fe, C r . NiCQ-f^ 
Vfi^^tb^^JW^s 95ppm, 85ppm, 80ppm, 53ppm, 43 
25 ppm s 23ppmt*fc?), V^'b 1 0 0 p pm^Ttlfoofco #iffi^I-ft 
l/(D%&My±%} 3 9 0 p p mT?fc «9 6 0 0 p p m&,TXh^tc 0 

(5) w^um. 

30 »bHfcB3^S«ttv^axt^^aiJ/j;»i:C^%iff*<x fijv^^*aw>## 



Page: 41 



WO 01/62862 



PCT/JP01/01364 



10 



15 



20 



25 



40 

(6) >f <D##£)£tt$Wfe 

(tsi^iit) 

^=71/1 5 OgW-^-g-b. 7^3?—^—? — ^A'M2 5 01 (T-f #~ l?^^ 
^*±S£) "C, l^— X^SJR^S 7 0 %^.t^Hlife^:5 0 0 0 r p m©^#K 1 1*181* 

3 0mmHgOTI«b^f), 1 2 O'Cl^P^UT. ^F^-g-StbST^Sr 



5$rtZ>z.kx% ^/^^fi^m. (so 2 ~) Sxft^^y® (so 3 

^^■ixv^y a— (mw= 5 0 0 0) §:iALfe 0 
tK 4 0 0 UK P — T 5; / 5 feffllR 3 g|5 5: SsJP Ititf L 



30 
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^{ZLtKU a^H^JJ (MW= 5 0 0 0) 4 OUt i?T1? n ? Is 

rty (DBU) 0. 5£P3r^/ — A* 2 0 OgjSic^U ±SBT^Lfc* 

5 tilt, Mn^BM^^nm^&^m^uwkmAi^ m^^-^mit 

(2) i»PB>tHK©fpa* 

10 7 ( 1 ) -e^bfrufc^BSflBS* — ^^-7 3 0 ffM-M3»J tfCt 

IB ; If— X3fe*^= 6 0 % ; ^ x@= 1 - 7 mm) fcr^B UXM^-CO^^ 

15 ALfc^S^l^-^^T"? s> ^H^^ifc^ (^®3B^3 ; 3 0mN/m) £r#fc< 

(3) ^y^^xs/MB^^©H; 

^ffi&a^ — #V^7S>^M£|- 6. 0% 

t-7^y-^4 6 5 0. 4% 

25 i^xf ij n wi-^ / - n - /f ;Vi-t^ 10. 0% 

ir y > .15.0% 

/ • — ;V~T 0.4% 

30 *;x^;-/V7 5y, Rir>r^^2fl£lft7Kli*StoS^— ^^^7^^fiJ|s^»* 
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(4) &4 IrXOticM. 
MM 7 (3 ) ■ClSLfc^y^^StSt!) tfiU HJIFU (4) ia«itra 

lO^felJliU^aLfefc Si, Ca, Mg, Fe % Cv\ NiC>f^ 

5 ite^fr^PtlJI}^ 5 0 p p 32ppm N 2 0 p p m, 4 5 p p m, 33p 
pnu 1 5 p pm-Cfc^-ftL^ 1 0 0 p p m£AT"Cfeo fc 0 ^fG&S'f ^i^© 
Ifl^ 2 0 O p p m1?fe!5 6 0 0 p p m&TT*feofc 0 

(5) 3=5*^1 

HJ&0II7 (3) -CHSIU*:>f ^^&^6ffibTH16«0l (5) 1B«J Pfflft^ifc 

10 icfc 9W3=Wft8r?ro;fco 

RiWRSriiUT, K^btfcfr* fflfrittasD B3B^ir*\ #*I-Sf5£fc 

(6) >f J£t£*t*fe 

^IfeW 8 

( 1 ) sftffifflfSflR^fEK : C. I . t°;7V y fVy Fl 7 7 
W^a^i^^W^bbfc^rVh^^r/ JlA/l/y KM (C. I. 
25 ^M/j/Kl 7 7) 2 5«SSr^y y ^4 8 OfflfcjB^U "^^-f S^** 

30 msfe^Lfcmt-TK+^ar. 5iSi _ SJii:"C» ^7^y« (so,1 SXfi 
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^/V^V^ (S0 3 -) £^<7>^^^T$Hfttef+-5-: 



PCT/JP01/01364 



U^yxf (MW=2 0 0 0) Sr^Abfc 



7K4 5 OgP(-p -T5: /^-S. ; 



n^5§P, »5fiift3ftJ*«S3!inbTjt#b* 



It 



^^jKU^c^-l/^^y =1— (MW= 2 0 0 0) 3 5^iv 5 T1ft*-^i5 r ni7 V 



7" 



(dbu) o. 4gu^^y— ;v2 o ofcpicj&a»u JiBB-c^^bfcSSffi 



15 ifiS:|»D3gbT, *»Wttfi{^|^#^1li[tt^#.a£SrSffifCji:g?*Ab, JEl^ac 

bXsK y ifvyt^v Kt'p t° w^^-dr-:/ K^yX7'5 KlriAl 

(2) fifWMBSKoffc 



sj 8 ( 1 ) x# b ^MftKffl^r y\>=7* j v vmn 2 0 gp{-® 

fi^Ji:LTt-7^;wV4 2 0 (xT^/n^^lfl) 3gPtl, 2 

0 <£>^?©b£i] £: bx 2 - tr p y K^s^fP, ^v£lMc6 sfflsSran*.^ vhS' 

:x — # — (#7* tr— ^-(gffl ; X3fcj^= 6 0% ; y r-f7f= 1 . 7 m 
m) OTLti^T^f (Zl&^^g) tf*9 5 nmHl*5*-C4MBfcbT 

(mWmiJ 1 3 1mN/m) 3r#fc 0 #»B*|i8 f*J6 1 H#^Xfcofc 0 

(3) ^f^^xyMH^y^©!! 

ij 8 ( 2 ) x# bttfcSEffitoa^T yh7^y y^^s^ KSi^ftc?* 3 0 



30 
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5 *jE*&S^7 yh7^5^y KM^sf 6 . 0 % 

t^7-f y-;U4 2 0 0. 9% 

1, A' 2. 5% 

2 — If 12 U KV 1 • 0% 

.>ijxf vyf y n-^y-n-T'f/Vx-T^ 3. 0% 

io y v ± v > io.o% 

MJifi/yfijn-A' 5. 0% 

7 B n/V-/V'7 5y 0. 6% 

(ft. ^y^tofwlM^ry f7^; y;v^y -fl— * 

15 4 2 0, i, 2-^fy-^t-;K 2-t'DU 7°t3/V-;vr$y, 

(4) 

^0609 8 o) -cwftufe-o^sr^sFastowu ^J6W i (4) mmtn 

20 «<Z)^fetC:J: <9;£*Lfct £5, Si, Ca.Mg, Fe, Cr, Ni©^t 
^ikte^tv^frlillt^ 45ppm,.l 5ppm, 4 5 p pm, 3 5 p p m, 23 
p p m-Cfet) . V^-fftk 1 0 0 p p m£ATX£>ofc 0 ^-jffi^-r ^~>-^^^«^ 
1 9 0 p p mXfc9 6 0 0 p pm^TXfoofc,, 
(5) gl^f^ 

25 H3i£0!l8 (3) ■CPSibfc^^^fe'ftfflb"C|IJ60!ll (5) &MkW&i<0%&i 
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10 



15 



20 



25 



( 6 ) • >f (E>^#£/£t£t£ 

ill (5) |B«lilBI#©^fcJ:»!)>f ^o^^J&^RSrfrofco 



( 1 ) 3lEBi«HiaS»©f^K : X—tfls-?? 

p—tf-y??-?? (f^tlit rFW-18j) 3 5g&£r7Kl 0 0 0 WKlM 

SrJP^L. 9 0 — 1 l 0 °C-e 1 0 mmMW Ufc„ 7kfti:«iaSrl*9iSUT, tf^fff 

(2) «*sh£1ftjK©ffcK ■ 
BJ9 (1) -C#^^fc^®*D;S^— ^^7iy^ 1 5$pt£SMPWfflfc UTt 



; f— X;fE±W= 6 0%;^ 7 s -f T#= 1 . 7 mm) Srffi/B l^XM^^W- 
Lfc^ffiflLS^— #^9y*aB|s|4MSMft GftBilfcti ; 3 5mN/m) &#fc„ 



fc 0 



ij 9 GDI' 



30 



4 ^m^^T^-n 
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MffiWMX — Ofc'yfy v?W$\ 6. 0% 

-74 J — ;l/4 6 5 0. 6% 

i?^J-\s^lf}) = — /^y — n — /f/n-' TAs 10. 0% 

^ y y :y 10. o% 

5 ^-^e^y^— As 5. 'o% 

7»fc7- f y ? a 0. 2% 

— /vt 5 ^ o.8% 

(ft. >f y^^^ ©H®S*-^y/7 S'^S^ J— As 4 6 5, 

(4) 

mmm9 o) T-iiLfc^^M-iti^u is^ip^^g (c- 

15 MWL 1 0 0 0 0 |:f i L, li^ftt, 2 5 00GX6 0^Rfc o 

it i o m g 77^ n^fi^-eM t fct, o. 2 %ffi&&m&fcw.i\z 

i^T, ^t^P-7b^77S (*7^ ionPac A S 1 2 A 
; g*^^^7|tDX-5 0 0) t*SfLfcit5^ S i % C a N Mg N 
F e % C r % N i <Z>^f ^^ite^rfrL-^frlfflRls 5 0 p p m s 32ppm, 20p 
20 pm, 4 5ppm, 3 3ppm, 1 5ppmtfc9V^fMl OOpprnKfC 
feo7t 0 X, #|B&JR>f #-l/<D%&1kU%} 2 0 0 p p m-Cfe HOOOpp mJ^T 

(5) pp^l*!^ 

t5iL-efeofc 0 3Efc: % 7°y ^©mK^l-LTSfcgU 1 illRIft^lRltR*S*lfe 



Page: 48 



WO 01/62862 PCT/JP01/01364 

47 

(6) -fl^©fi^&£t£ft«fe 
110 

( 1 ) ^M&SMTOff^ : $>— tils? 7 v V 

10 *-*^7?^ (f^t^ TFW-2 0 0J ) 2 OSfl£r7k2 0 OflStfUCj 

7«ufc«esfc3fflj**p^.T7 stTMK^Baai^bfco ^^^20%iwthp 9 

LTy&^Sf ->/v£tr^A Lfc3t®*a.S#— tils'? 7 y?m&<DX>9 V — «r#fc, 
15 (2) M&frmGKDfcWk 

HJfefcl 10 ( 1 ) T?# ih/fcOTflyS* — tils?? V 9 mn 2 0 £|5 fC&Pftl t 
LT7C7-K4 3 0 (ft^y— ^AtfcSJl) 2$Pir^^l^>'^y a— A^eyx 
^x-7/V5gf, cf^P^PJ ir LX^^y- ^7 5 ^2§P % tf- V3d&7k 7 1 ffli 
20 SrJn*.-^ is h =7* KT— ; t*— X^5%^= 6 0 % ; ^ x-f 

T^ = 1 . 7 mm) &®im LtW©?^^ (ZUfcfe-^) ^110 nm|£ 

LtSlfei*- ^V^s^M^t!^ (*S5S^ ; 2 5mN/ 
m) %#fc„ 5HftR*ffflr±*J 1 . 5B*fHrcfcofc 0 
(3) ^fy^^x;/ MBHUB'TV^OlWiS 

25 l o ( 2 ) T'#bnfc*«a^-^v^7 ^ 9 mmsnkWL 3 0 *PI^ 

L~C\ It" — ~7 -i / — /HG (x7-/P^^ytl) 0. 5gfl. 

rite* ?k ^mmfczzmmmi 0<D^>7%ntz. o 

30 ^ffitHMJJ — tils?*? 6. 0% 
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Z7VI F4 3 0 0.6% 
f-7^f y -;VT G 0.5% 

2-fpy 8. 0% 

x.f-isisjnj =i— /we/^n^/^cn— 7vv 5. 0% 

5 ^ytuv 15.0% 

v'x^/r^y 0. 6% 

(4) ^^-VO^S 
»!ll0 (3) ^Pttbfc>f X*«riBM:]&9tfJU Hi£#ll (4) IB^i 

!tf>^-&it;i.£9;&l;bfci^«*K Si, Ca.Mg, Fe % Cr, N i <£>-f 
^^ifcfi-^rH-^jTJIIfcs 98ppm, 65ppm, 25ppm, 38ppm, 4 
15 lppm, 22pp m-efe V , Wf *bt> lOOpp m£I.T-e£>ofc 0 #tiff&JR>( 
tyitt^2 9 0 ppmtfe9, 6 00 ppmKK*ifeofc 0 

(5) . IWWB* 

mMffll o (3) T?iiSUfc>f ^^*£fflUT*KfiWl (5) IB*i:lRl85©£" 

(6) V^<Z>^#&j£t£W*fc 

mmmi 0 (3) vm^Lity(^^&^7^<0^^\f^/<j^mLX 
30 HJfe^yi (5) ?B<RtlRl«©^fetJ:J:«!J^^^©»#g5JEttW8t*fTofc. 
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l l 

(1) &s&S£&£>f13K : c. I. f^yFf!)-y7 
(iiifeilg) 

v^ibWgL{tl>1t7*v*i/T—>'yy>- (c. i. 

^b^y— ^7) 2 0|fP5:p-T5 7^^V^/V^V^5|Hiiig-a-L-C7 0°C 

(2) M^tfej0t<of^3H 



6 0 % ; w T@= 1 . 7 mm) Sr-fifcE LTli|sf©^^S 
fcfliB®3a7^»VT = ^^y— ^jSBIBf^fcK (^®?S^J ; 2 9mN/m) 

fc„ ^m^^i^r^Tfoofco 

(3) ^f^^^MBW^oll! 

ii (2) ■vnhfir^mm^m^^niyT^^^'v— 2 0 



t°n y K^sgp, ^y-fe-y >i ou, ^ is fry =— /wsaik ^r^-^^Tks 



30 



F Z— 2 1 6 1 



3 . 0 % 
0 . 6 % 
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^T'ntfvy^pn / - n - / ^;i/x-f;i' 2. 0% 

2-t°Ti y 5.0% 

-fey is. 10.0% 

ifl/y/jja-A' 5. 0% 

5 ^;x^y-;VT^y 0. 4% 

^^ft^tfOfCS^BS^^iaVT^V^y— ^«3R- N FZ-2161, 

(4) ^S-Y^-^^^fi 
11 ( 3 ) XPSE Ufc-f y * Sri^KftSl 9 W U H%09 1 ( 4 ) fift 

(DUm^Z. V L- feting. Si, C a , Mg, F. Cr % N i (DS 
^-^-ft^-^tb^ttlW^s 15ppm, 56ppm, 6 1ppm, 68ppm, 7 
15 9ppm, 9 6 p p mffc !) , ixfe 1 0 0 p p m^T"efeofc„ 

(D^.M.\tMi 3 8 0 p p mX& 9 6 0 0 p p m.BATX£>o fc 0 

(5) PP^lfc 

MMMl 1 (3) Xp^Lfc-f V? Sr^/B UT^jSfrpiJ 1 (5) IH^tHI^I^^ 

(6) i^<z>##££ttw» 

30 I^JS^Jl 1 (3) ^m&ls1tJ^#&#?X&<OV^/l'\*Z>'\Z.^tl&.R\^X 
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111 (5) Wfcbm&<D&fe\z.£Qs(i'9<Dffi?&feffl&9L$:ft<>1to 

V AU^A,-e$,ofCo ttR&as#^&LTV^5fc<Z>©(^ £ft Steffi _k£<K 
HWJ 1 2 

(1) ^ffigySffi^GOft 5 !* : C. I. tr^Vh^9^^3 2 

IIM12 (i) tiWiLT^yx^5^oy^7!)^ (c. i. 



y?-?* v Yzfy 17^3 2) Srfflv^SlWiHtSflJl 1 (l) i^<»LT7 

(2) MJs^tSrfR^fm 

Uttffl 12 ( 1 ) hfr1t&m#m'<l'X>C 5 #V n ^7 * yjBK 3 0 §p 

teMSTW £ lt h y v y =? — /v^e- y - n -r/^/i^— yvt-- i o ^fn 

m) £H£ffl VXMn<n¥-i%m^& (ZUfclfr^g) /d^ i 2 0nmlJ:45*-e^»L 
T^'M^a^^X-f 5: ^y*p !7 (.mm^ts ; 3 9mN/m) 

( 3 ) i?=c y vwmn^ ^ ©ii 



9§ J: 5 2S160!1 1 2<tM ^&#fc. 0 



30 



If— 7^ y* — ;U4 6 5 



6. 0% 

1 . 0 % 

2. 0% 
15. 0 % 
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m ^ / .—^7* 5 V 0. 6% 

^•tfo ) 
(4) l-ft>©^i 

f^Wlll 2 (3) -CifgUfc^r V^£.&M;$<?)|±iU »Jl (4) IB^i 
^C0^{Cj;«?^»Lfc:i^^, Si, Ca,Mg, Fe % Cr, Ni.^t 
10 ^fite-^rH-^WllIl^ 61ppm, 45ppm,'65ppm, 4 8 p p m, 19 
ppiiu 3 2 p p mtfc>) v^jife l 0 0 p p mKTtfeofc. ^M-feM^C 

Otiftl) 2 7 0 p p mTfc 9 6 0 O p p m&K'fcofc, 

(5) 

2 (3) -eilLfc-f V^^fflbT^JS^ill (5) IB^tl^^CD^ 

15 ^f-J; P ^^^frofeo 

^fc, Rm^triiUT. K^fKH ^frft^i9 }4|g^-r> gc5££E|W£ 

(6) ^y^©is#^tt^ 

25 Hi£#li (5) |B«^^©*-?fe{e:«t ^-I'v^^^^tt^i^fTofco 

* 

ItJfe^lJ 1 3 

( i ) mm^mm^<D^m •. c. i . ^ n^y k i 4 9 

30 (tiEfeSIg) 
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53 



Lt^^f^^^y^-^ (MW= 2 0 0 0) Sr^Abfc 

^yxf Vy/Dn-^ (MW=2 0 0 0) 4 0$Pt i^Tif tTv-^ u ^^-^-fe 
V (DBU) 0. 3M^^y-^10 0^{^U JifB-C^J*L^3SB*a 



^ v ui/mn&tp.o < V mmmw ufc 0 w&m<o P h & i o i-f^s lt 2 4 nfFpI 
( 2 ) M&&mm<oft9k 

20 H WJ 13 ( 1 ) t?# fc, tvfc*®^SI^ U KM- 2 0 g£ tli 

6 5 (air— ^P^ytfcJBi) lSf^P tTV'X^y =1— ^/-n-^Ax 
-^2 9, ^fP^'Ji LT b V^^y—^T 5 V 2 SP, 3UM ^fSEtfek 7 4 «5 

25 7S=1 • 7mm) Srttffl LTM^sp^^ (~^*fciFS) #9 5nmfc4 



(^®5S^J ; 3 1 mN 



(3) ^f^i?iyMBftffi>fy^ 

; mm 13 ( 2 ) b titt&w t&m^ y rm*^ 



2 0 



30 



I^LT, If— y^J— ;HG -(acr— ^n^y^JR) 0. 4*p % ^nfvy 
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^•1)3 —sls^r y - n - Zfj-/V=^—^;V 1 . 6|fP> 2 - t'P JJ KV 5 ffl, ^y-kJJ 

tcflH*.-5£fcfc:.}:?K '^SSWlciSlUfeWl 3<a^^£#fc 0 

5 ^®^S^y l^V^* — l/^y FM£f 4. 0% 

t-y^y-^e 1 o. 2% 

i^— 6 5 0. 2% 

y^iJ— /VTG 0. 4% 

t° vy^y n-;^/ - n -^f/Vx-r^ 2. 0% 

10 2-t°n vj 5.0% 

^ y ± y 5.0% 

i;x^uy^U3>-;V 10. 0% 

f JJx^ y ■ — ;V~T 5 V 0. 4% 

15 (w, ^r^^mj^^ca^s^s^y v>-^^7— kabpk ih— ^^y— /V6 1 , 
(4) Q^^-i/vfem. 

20 (3) Lfc-f * Sr&MEt 9 W U USSWl (4) lafti 

l^a^^J-J: ££ % Si, Ca; M g> Fe, C r N N i O^f 

^^Sri^fr-^tiJII^ 58ppm, 15ppm, 86ppm, 28ppm, 2 
3ppm, 19pp m-Cfe 9 N Vvf;H,t> lOOpp m^TT?feofc 0 ^-flBAJR^ 
^-V(D^4J±^J 2 3 0 p prnffeO 6 0 0 p p m^T^feo fc B 
25 (5) EP^f$!§l 
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(6) ^ 

io ( i ) mm^immn^m c . i. wy^^36 

^ 6) 2 OgB^p -75 y— N-ai^/Vf ]} i?=z$J*yw?r^ F 

6 2g&££r7jcl 5 OfflJefltStfr • ^tt*^ 2tlMi3 2gflriTl^ 7 5 °C 

Ito 

(2) mm$rm%i(Dftm 
20 (^ftjaaig) 

nVSM 14 ( 1 ) X'#^tbfc^ffi^a-<^X^ 5 *Vn 5 o « 

i; 3i ^ y — yfT 5: -y 5 gfl, >T^-^^tK3 y Y *s # — 

3-7 ffl ; t*-X W= 6 0 % ; ^ f 7S= 1 . 7 mm) tr^ffl b 

25 TK^WJ&ffrT-fi (— ^ft^H) 2 s 1 1 0 nmt^Stt^tlTSiBM^ 

*yyx2y*UlsVmWAffli& mmmtl ; 3 9mN/m) £#fc 0 ft 

fefo 3 Btr^ -e o fc 0 

( 3 ) 4 is? i?=c v htt&M'f 
30 1 Ogii^lT, If— yj/— /H6 5 (3:7— T'B^^ttK) 1 ^1/ * 
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5 17— 7^ / — 71^4 6 5 1.0%' 

s^j T / — yVN 0 7 0.1% 

py-tv -y 15.0% 

Mjx^y ^ V 0. 5% 

(4) ^S-f^-^o^fi: 

HM01J14 (3) ^p^Lfc-f^Sri&M^mU (4) 12ij&£ 

15 mm<D^mi^X V>Jg&LitkZ.*>, Si, Ca, Mg, Fe, Cr, NI©>ft 
^i^^H-^ttKllCl, 9 1 p pm, 95ppm, 8 5 p p m, 9 8ppm, 89 
ppnu 8 6 p p mtfe 9 V>f Hil 0 O p p mKTT'fccfco ^ 
5 5 O p pmt6 0 0 p prntfi^fttttfeofc, 

(5) m^tm 

20 HWll 14(3) •Clltfc^ ViJr Srftffl LT«#i! 1 ( 5 ) ft# 1 m%&<Djj 

( 6 ) 4 y t (Dfitff&femtm 

30 »jl4 (3) -CflMLfc-r^^Sr^^^fii^^^^t^fcAtv^UT 
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MMmi 5 
5 (i) mmf&mm&ofcW!: 

(2) ^nm<oj!m (^tMit) 

— ti^T5^2^ ^^-v^tR6 3«pS:Jn*.-<-f y>vx- . (^f^^tr— x 

; \f— 6 0% ; ^f^Ti= 1 • 7 mm) OTLT^-#y/ 
^^^iqzi^^g (~^^^) o O nmt^^f^tLTSffitoi* 
— iSls^^ytmWAWfc (*Bi«2j; 2 9mN/m) &#fc 0 smNpRBttlfc 1 
15 B#F^-Cfcofco 

(3) -f^^ij/ h«»ffl>f ^OWK 

20 1 5 <D4 ^ £r#fc„ 

^ffiXm%— 1/^*7 yfMlft 6. 0% 

t~7^;-/i'8 2W 15. 0% 

MJcn^ V>^^y /I^e/ — n — flsz*- — yvl^ 2. 0% 

25 ^])±V^y 15.0% 

^yx^y - — AsT %is . 1.2% 

30 UT^PLTVN^fP^-^-atfo ) 
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(4) #>fty©si 

mfcm 15(3) Lfc:>f is 9 $r&MJR 9BU JSJfcfll 1 ( 4 ) fftft £ 

^^ikte^^-^Wffli^ 7 5 p p m % 60ppm, 1 0 5 p p m N 48ppm > 
5 6 5 ppm, 3 6 p pm~?Mg>f ^Vfttf 1 0 0 p pm&j@;tTV^ #i^JK 
^^O&ftttjft 3 9 0 p p mt 6 0 0 p p m&T^fco fc„ 

(5) RJ^TO 

is ( 3 ) Lfc-< utii^ij i ( 5 ) mm t m^<Dj? 

10 5Hi£#ii (5) ©H^fcttiR-r-B^ Bi^WR^fcjRfrifti^O^^fftSaStu 

(6) -<y^oMS^i . 

15 njs^yi 5 (3) x*mmvfr4:/?%tf7xm<D^^^/^isteAtitizmLx 

»Jl 6 

20 (1) mm^mmM<Dj^m 

j&St&W 1 6 -Ctt, BufB^5te0iI 2 ( 1 ) "CPM bfc^M£Q;3:7 * n = ^ 
(2) #ttiftC!>fEK (^fMlS) 

«#>j 2 ( 1 ) btifrmm&m? 9 & *sr — ^^—mn 5 mz-mmn t 

LTU— -74 J— A-4 6 5 (=T— ^"n^^ythj*) 0. 0 5§P% ^fn^J £: LT 



^e- / ^ / — /UT 5: ^ 2 ^ -T^-^^^tK9 2. 9 5 ^fl^rin*.^ bVs" # 
— (# =7^ fc*— X ; f— X%1Mm= 6 0%;^ t=> T@= 1 . 7 mm) b 

< 1 9f rfl-CS^T Lfe t - 5, (-fclS^F-S) ^2 0 5n mC07 ^ 

30 fT — l/'^A'—Mft&tm mmmtl ; 5 2mN/m) £r#fc D 
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(3) J^W^yYWMRM^WmU 

mMM i6 (2) h fotz.m&$m 7^u^t=- ^zf/^—m.w^wk 8 o 

irMUT, If— /V4 6 5 (oiT— -7vy?y%tm 0. 96^ 

If— 7 J J— 7V4 6 5 1. 0% 

^Diry^ 15.0% 
10 S — /VT ^ is 1. 6% 

15 (4) ^-f^©®* 

«0U 6 (3) TiKtfc'fy^MSiRDfflL, WJl (4) |E«tii 

I^^CO^^^J; 95£SL7fc£ ^1-5, Si, Ca, Mg, F e, C r x N i <D*i 
^-^Sft^tu^tbMS^^ 55ppm, 48ppm, 6 9 p p m % 52ppm, 3 
5ppm. 4 3 p p mT?V^-ftbt> 1 O O p p mJJJt.T'CfeofCo ^te&M-< ^-^C0 
20 iiliH3 1 0 p pmtfeD 6 0 0 p pmElTtfeofc, 

(5) m^um. 

mmrni G (3) fiiLfc^y^^Lt»i (5) iBtttin^o^- 
a*^*** J-, ^ < t>-rfa?£ @ is* 0 a^mao $ mm u^^itmm^ 

( 6 ) • 

^^iJ16 (3) TPiiL/t^^Srtf^ftoifv^t/if y^A^tx 

30 SI^Jl (5) IB«fcP«©^fefcJ;?)>rv^©»#^t*W»«rfTofe 0 
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(1) 3EBf8yffiKW©f|s» 

*HJte^l 1 7 t?}'± > gflElIWi 10 ( 1 ) TPM Lfc*®^S^— ^^^^ sx 



(2) 



MM 10(1) -C#bHfc3Effi«affi*— 3j?^^7 15815, S»J t 



3dS**= 6 0 % ; * v=V T 1 . 7mm) UX^afc*a3ffiSr*5J:*ofc 0 
^V^^-S'^li^^tHK («®!B^I ; 6 3mN/m) #ifcH*IKira 

(3) ^f^^J'fSftll'f^ClW! 



«1 7»^i/^^#fCo 



t-7^/-A-4 6.5 



6 . 0 % 

1 . 0 % 

4 . 0 % 

15. 0% 

0 . 8 % 



30 
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61 



(4) 



MWl 7 (3) X^hfht^ v^£j&gfi:5ti9 tfJU 1 (4) IBtti: 

^<35^^J;«3S:*Lfctr5> Si, C a, Mg, Fe, Cr, N i <D^ 
^-^i^tb^ttHI^ 9 0 , 101, 8 8, 107, 103, HOppmtfc 
1 Si J:Mg^lil 0 0 p pmSrS^TV^Co ^<D^afi^ 6 

O 0 p p mTfeofc 0 

(5) epw^ . • 

«1 1 T (3) T'PSUfc^^^^fflLT^»Jl (5) IBtt^i^^^ 



(6) ^ is? (D^Jf&W&m 



itwji 

(i) mmfemmnvftm 



mo ( i ) -epssi uf^®*0iS^ — # ^7*9 ? v 



(2) #ii!:$cGD#«s (^tSc&gxm) 

HWilio (l) ^tbtbfc^M^S^-^^^^^^MMi 5§p, ^fp^iJt 

(^3^7 t'—X^^ ; If — X^gt^= 60%;^r^f T#= 1 . 7 mm) £ 



%—i£i/?7y-?M$\ft1&M (M5S^J ; 7 0 mN/m) £#fc 0 #»H*IKI» 



30 



361 2B$H3-e£>ofc 
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Jfctfcfll 1 ( 2 ) X# e>*ufc*ffi*Q>a;fr — v $ m&&W& 4 0 iRKLtt b 

t-7^/-;V4 6 5 1. 0% 

bUif-vy/yn — /v^e / ^f/i/x-r/v io. o % 

10 W±V^ 15.0% 

^eyx^y — /vt 5; >- o. 8% 

x w >-^^7k ® tea* -t*y/7>^ « ^fti* £ b x saw b x v ^> s 

15 ft&Sts* ) 

(4) #>r^-^o^4 

JfctfcWl (3) r#b^y^MSIl!3tilU WJl (4) 12*£IrI 
j; 9 ^fibfc t C^5, Si. C a , Mg % Fe. C r , Ni <Z)^^- 
Vfiia-^rtb-etbUS^ 1 O 9 x 115. 1 1 2, 128, 139, 1 5 0 p p mX 
20 VN-ftb% 1 0 0 p p m£rj@x.XV^fc„ ^-ffli^Jl^ ^(DBMfbifa 7 5 0 p 

p mX& HOOpp mi^JbXfeofCo 
(5) 

j^mji o) TisLuy^mttwji (5) m&tmm<Djj& 

25 b^bft^b, ^W!^^iibXfilfTft^l9^^i-5fc46pp^]ij^M^ 

tzm&n^t-tf, -^n y mnm* v bx^^bfciittj«#b^TM^ 

(6) 4 v^o&#gc^t£i* 

30 J£«Jl (3) X^bfc-r^^^^^^McDif^^/VfVjCAn^fflbX 
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^5H»£H£JB1-5^£-e> m^©jfiSPiflMfc* EBfrft;©**^ JXMWmKc* 



Page: 65 



WO 01/62862 



64 



PCT/JP01/01364 
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10 



Rl 



R2 



CH, 



CH. 



m 



H 



R3 



CH. 



C^ 



n 



■R4 



H 



(I) 



15 



L. ml + n 1 I±0^b3 0trfe§. 0 ) 



20 



25 



RS 



RS 



0 



CH- 



CH. 



O 



m. 



H 



:H 



<n) 



3 O Tf fe5 B ) 



30 
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5 — OM, -COOM, -CO—, -S0 3 M, — S0 2 M, — S0 2 NH 2 , - 

RS0 2 M, -iP0 3 HM, -P0 3 M 2 , -S0 2 NHCOR, — NH 3 , -NR 

10 

^Uff4kJR>f^-VO»*^6 0 0 p p m£tTT*fc5 ^ i t5H*©iffli 
1 0 . BulB^it^ic J: 9 as^SHfcffi^StlftoJfttt^^^^r^tbS S 

20 i % C a % M g / F e % Cr, Ni <^#^ tf-^ftflSV^frfc 1 0 0 p p m^T"e 
30 ©i^U^A^^SWC. I. t^V^h^^P— % C. I. 
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